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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re NATIONAL PHASE Application of 
Philip TONKIN 

International Application No. PCT/GBOO/03872 
International Filing Date: October 9, 2000 



) 

) Attn: 



) 
) 



US/DO/EO 



For: VEHICLE AIR BRAKING SYSTEMS ) Date: April 2, 2002 

PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 
Sir: 

Please preliminarily amend the subject application as follows: 
IN THE CLAIMS: 

Please note, the amended claims are presented below in their amended form. Further, 
as an Attachment to the Amendment the amendments to the claims are outlined using the 
conventional method of bracketing and underlining. 

Please amend the following claims: 

5. (AMENDED) A system according to claim 1 wherein said control means is 
responsive to a state of the vehicle ignition system. 

6. (AMENDED) A system according to claim 1 wherein the control valve is switchable 
between an inlet position, where air received at an inlet thereof passes to the reservoir via 
the desiccant, and an exhaust position where air in the reservoir is permitted to flow 
through the desiccant and control valve vent to atmosphere. 
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7. (AMENDED) A system as claimed in claim 1 wherein the control valve and vent are 
provided in a common housing of the air dryer. 

8. (AMENDED) A system as claimed in claim 1 wherein the control valve is 
intermediate a desiccant chamber of the air dryer and the vent. 

9. (AMENDED) A system as claimed in claim 1 wherein the reservoir surrounds the 
air dryer. 
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REMARKS 



It is respectfully requested that the foregoing amendments be entered and fully 
considered by the Examiner prior to examination of the subject appUcation on the merits. 

The claims have been amended to correct the improper multiple dependencies in order 
to place them in better condition for examination. 

Examination on the merits is requested. 



Respectfully submitted. 




(R^stfatiiin No. 35,483 
NIXON PEABODY LLP 



8180 Greensboro Drive, Suite 800 



McLean, Virginia 22102 
(703) 790-9110 



JLC/sas 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
Please amend the following claims: 

5. (AMENDED) A system according to [any preceding ] claim i wherein said control 
means is responsive to a state of the vehicle ignition system. 

6. (AMENDED) A system according to [any preceding] claim i wherein the control 
valve is switchable between an inlet position, where air received at an inlet thereof passes 
to the reservoir via the desiccant, and an exhaust position where air in the reservoir is 
permitted to flow through the desiccant and control valve vent to atmosphere. 

7. (AMENDED) A system as claimed in [any preceding] claim 1 wherein the control 
valve and vent are provided in a common housing of the air dryer. 

8. (AMENDED) A system as claimed in [any preceding] claim i wherein the control 
valve is intermediate a desiccant chamber of the air dryer and the vent. 

9. (AMENDED) A system as claimed in [any preceding] claim i wherein the reservoir 
surroimds the air dryer. 
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\ j ^ ' JC13 Rec'd PCWro Q 2 APR 

YEHICXE AIR BRAKING SYSTEMS 

The present inventioii relates to vehicle air braldixg systems; and particularly to the removal 
of tdcisture from such systems. 

A typical air brakmg system includes a coniptessor, an air diy^ for comjiressor outlet air 
and a reservoir for pressurised air. The compressor ou^ut is directed via a non^retum 
valve Ihrough fhe air dryer to the reservoir Hie reservoir may comprises a puise volume 
and a service vohnne separated by a non return valve. Periodically dry air fiom the puis^ 
volume is directed back tibrougb the air dryw (whicli ^ically includes a bed of desiccant 
matetial) in order to purge the majority of moisture therefiom. Purging may be controlled 
by, for example a timer, and can occur after the compiessor has been off load for a 
predeteanniiied time* , - 

It is importaiit that moisture is periodically removed from the air diyer so as to prevent 
degradatioxi of the desiccant bed, and corrosion of the air diyer and other components and 
conduits of ^e brakmg system. In praods of cold weather it is possible that moisture 
present in an air dr/er overnight can fiseze with the consequence that qperatian of the. air 
dryer is impeded and/or the air dryer is damaged and/or the bralduig system rejidered 
inoperable. 

As described above, purging- occurs after the comjiressor has' been o£r load for a 
predetennined time. This presents a. problems when purging the air dryer before a vehicle 
ceases to be used, for example when it is pariced ovemi^t. In bringing the vehicle to a 
standstill air is escpended £rom the reservoir, and the resulting drop in reservoir pressure can 
bring the compressor on-load to replenish the reservoir* As a pinge of the air dryer cannot 
be carried out while the compressor is on-load, the vehide engine must be rmi until the 
compressor goes ofiT-Ioad before the air dryer can be purged. Conssquffltly a vehicle driver 
must remain in flic vehicle with the engine running until Ae reservoir is replenished. Such 
a procedure is both wasteful of the driver's time and vehicle fiiel, and thus often die system 
is not purged at the end of the working day, as would be desirable. 
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According to the pitisent inventioii there is provided a vehicle air braking system including 
an air compressor, an air dryer, an air dryer control valve having a vent to atmosphere, a 
reservoir ad^ted to contain a quantity of dry air for use in regenerating desiccant of the air 
dryer and means to exhaust the dry air through the desiccant and control valve to 
atmosphere, the system further including control means sensitive to the operating condition 
of the vehicle and operable to cause regeneration of the desiccant and purging of the 
control valve v^en the vehicle engine is stopped. 

The control means of the present invention sense when operation of the vehicle ceases, for 
example when it is parked^ and automatically regenerates the desiccant to remove moisture 
therein. This eliminates the need for the driver of the vehicle to keep the engine running 
and wait for the compressor to go ofiTload. By regenerating the desiccant automatically on 
vehicle, shutdown, the possibility that the desiccant may be damaged by the fireezing of 
moisture therein is reduced. Moistttre'which may be present in venting ducts, control valve 
passageways or in the air dryer body is also expelled, which reduces the possibility of the 
subsequent operation of the venting system being hampered or prevented by ice. 

A further advantage of the invention is that automatic regeneration at the end of the 
■ wodcing day necessarily leaves the desiccant in a^iy condition. In turn this can reduce the 
time to pump up the system on the following day since an intermediate regeneration might 
be avoided. Such an intenncdiate regeneration would interrupt charging if the air dryer 
remained in a relatively wet condition at the end of the previous working day, and become 
saturated part way tibrough initial. charging. XntermediatB regeneration could be triggered 
by for example moisture sensing or the sensing of volume pumped since the previous 
regeneration. 

In aprefisrred embodiment the control means are operable to open the control valve vent of 
the air braking system, and preferably to close the vent once regeneration has taken place. 
Closure of the vent isolates the control valve and desiccant from atmosphere and prevents 
the ingress of matter such as dust and insects, and further prevents degradation of the 
desiccant via moisture in the ambiCTt atmosphere. The control means may be responsive 
to the state of the vehicle ignition system. The vent may open against a resilient bias and 
thus automatically return to the closed condition after regeneration. Such an arrangement 
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ensures that the braking system is closed against ingress of moisture through the vent valve 
whilst in a passive condition. 

Preferably the control valve is switchable between an inlet position, where air received at 
an inlet thereof passes to the reservoir via the desiccant, and an exhaust position where air 
in the reservoir is permitted to flow through the desiccant and control valve vent to 
atmosphere. The control valve can thus be used for both periodic regeneration of the 
desiccant when the vehicle is in use and purging of the system at the end of the woxking- 
day. In a preferred embodiment the control valve and vent are provided in a common 
housing of the air dryer. It will be appreciated that that such an arrang^neat eliminates the 
need for additional piping to be provided between cdntrol ^alve, vent and air dryer which 
reduces the size of the system and complexity. By positioning the control valve is 
intermediate a desiccant chamber of the air dryer and the vent, it is ensured that the control 
valve is purged of any moisture contained therein. In a prefencd embodiment the reservoir 
surrounds the air dryer. 

The invention also provides a method of regenerating an air dryer of a vehicle air brakmg 
system and purging a control valve of the air dryer at the end of the woiking day, the 
• method comprising the steps o£ 

determining that tiie vehicle engtnc is stopped; 

connectiiig a regeneration reservoir of dry air to the air dryer; 

connecting the air dryer and control valve to atmosphere; and 

backflushing the air dryer and control valve to remove moisture tfaerefirom. 

Such a method may be used in an existing air dryer installaCiQu by suitable control of 
system components- 

An embodiment of the present invention will now be described with reference to the 
accompanying drawing (Figure 1) which shows cross sectional representation of combined 
reservoir and dryer assembly according to the present invention. 



The assembly, generally designated 10, comprises an airtight container 12 having an inlet 
14 and an outlet 16, The inlet 14 is closed by a control valve 18, The outlet 16 is closable 
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in use by a demand valve of the air farakuig system (not shown) wifhin which the 
compcnmt is incoiporated. The container 12 is provided with an internal partition 20 
dividing the interior thereof into two chambers; a service chamber 22 and a purge chamber 
24, A non-rctum valve 26 of the partition 20 permits one way fluid conmiunication &mi 
the purge chamber 24 to the service chamber 22» 

A desiccant compartment 28 is located .downstream of the inlet 14 within the purge 
chamber 24. A passageway 30 having a non*retum valve 32 is arranged between the. 
desiccant compartment 28 and tiie purge chamber 24, The non-retum valve 32 is arranged 
' such that air can pass from the inlet 14 throng the desiccant cornpartment 28 and into the 
purge chamber 24 but not in the reverse direction. The desiccant compartment 28 is fizrther 
provided with a second passageway 34 with a restriction 36 therein. 

The control valve 18 is switchable between an inlet position and an exhaust position. The 
inlet position pennits air received fiom the inlet to pass first into the purge chamber 24 via 
the desiccant compartment 28 and thereafter to the service chamber 22 via the non-retum 
valve 26- Hie exhaust position of the control valve 1 8 permits air in the purge chamber 24 
to flow through the dcsiccant compartment 28 and out to atmosphere via a vent 38 in the 
' control valve housing- 

The control valve 18 is connected to a controller 40 which under normal operating 
conditions periodically moves the control valve 18 to the exhaust position to permit 
regeneration of the desiccant in the dcsiccant chamber 25 by the dry air in the purge 
chamber 24. The controller is sensitive to the condition of the compressor (not shown) so 
that regeneiration will not take place when the compressor is on load. According to the 
present invention the controller 40 is also operable so as to move the control valve 18 to 
the exhaust position when use of die vehicle ceases. For example, the controller may be 
sensitive to the vehicle's ignition system such that whan the ignition system is switched off 
the control valve moves to the exhaust position and the desiccant is regenerated. The 
control valve 18 then reverts to the inlet position ready to receive air from the compressor 
when die vehicle is reactivated. 
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Claims 

1. A vehicle air braking system including an air compressor, an air dryer, an air dryer 
control valve having a vent to aimospherc, a reservoir ad^ed to contain a quantity of 
dry air for use in regenerating desiccant of the air dryer and means to exhaust dry air 
through the desiccant and control valve to atmosphere, the ^tem further including 
control means sensitive to the operating couditioii of the vehicle and operable to cause 
regeimatioa of the desiccant and purging of the control valve when the vehicle engine 
is stopped. 

2. A system according to claun 1 wherran said control means are operable to opens aid 
vent of the control valve- 
s' A system according to claim 2 wherein said control means arc opeiable to close said 

vent after regeneration. 

4. A system according to claim 2 or claim 3 wherein said coi^trol valve is a valve operated 
by a solenoid. 

5. A system according to any preceding claim wherein said control means is responsive to 
a state of the vehicle ignition system. 

6. A system according to any pixceding claim wl^crcin ihe control valve is switchable 
between an inlet position, where air received at an inlet thereof passes to the reservoir 
via the desiccant, and an exhaust position where air in the reservoir is pemiitted to flow 
through the desiccaiiit and control valve vent to atmosphere, 

7. A system as claimed in any preceding claim wherem the control valve and vent are 
provided in a common housing of the air dryer. 

8. A system as claimed in any preceding claim wherein the control valve is iateimediate a 
desiccant chamber of Ihe air diyer and the vent 

9. A system as claimed in aiiy preceding claim wherein the reservoir surrounds the air 
diyer. 

10. A method of regenerating an air dryer of a vehicle air braking system and purging a 
control valve of the air dryer at the end of the wpddng day, the method comprising the 

steps of : • - 

determining that flie vehicle engine is stopped; 
connecticig aregeaeration reservoir of dry air to the air dryer; 
coxmectiDg the air dryer and control valve to atmosphete; and 
backfludnng the air dryer and control valve to remove moisture therefrom. 
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